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In recent decades, intense attention has been paid to the thermal transport in
low-dimensional systems. Processing on the experimental realization and manip-
ulation of systems at the micro- or nano- scale have stimulated exploration of the
zoo of novel phenomena and their potential application. The impact of quantum
eect, non-equilibrium eect, and anharmonic eect on the thermal transport in
low-dimensional system can not be overestimated for the micro- or nano- scale
nature of these systems. In this thesis, we explored the impact of boundary resis-
tance, thermal expansion, and topological aspect of matter on thermal transport
in low-dimensional systems. We also discussed the uctuation-dissipation theo-
rem of thermal transport in one-dimensional harmonic chain. Further more, we
developed a self-consistent phonon theory which can handle thermal expansion
eect, and we also succeed in developing the functional renormalization group
theory of thermal transport in low-dimensional systems.
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